Regulation of the polymeric immunoglobulin receptor in intestinal epithelial cells by Enterobacteriaceae: implications for mucosal homeostasis.
The commensal microbiota of the human colon profoundly impacts host gene expression and mucosal homeostasis. Secretory IgA antibodies, which influence the composition of the intestinal microbiota and provide immunity against pathogens, are transported across intestinal epithelial cells (IEC) by the polymeric immunoglobulin receptor (pIgR). To compare the effects of different colonic bacteria on pIgR expression, the human IEC line HT-29 was stimulated with various species representing the 4 major phyla of colonic bacteria. Only bacteria from the family Enterobacteriaceae (phylum Proteobacteria) induced expression of pIgR and other target genes of bacterial pattern recognition receptors. HT-29 cells responded to purified ligands for Toll-like receptor (TLR)4 but not TLR2. Expression of pIgR and transport of IgA were significantly reduced in colons of mice deficient in the TLR adaptor MyD88, consistent with a role for TLR signaling in the regulation of pIgR by colonic bacteria. Induction of pIgR expression in HT-29 cells required NF-kappaB signaling but not MAPK signaling, in contrast to the requirement for both NF-kappaB and MAPK signaling for induction of pro-inflammatory genes. These results suggest that commensal Enterobacteriaceae may promote intestinal homeostasis by enhancing pIgR expression in IEC.